Induction of apoptosis in colorectal carcinoma cells treated with 4-hydroxy-2-nonenal and structurally related aldehydic products of lipid peroxidation.
The oxidation of polyunsaturated fatty acids during oxidative stress gives rise to a series of toxic alpha,beta-unsaturated aldehydes, including the electrophile 4-hydroxy-2-nonenal (4-HNE) and the related aldehydes, 4-hydroperoxy-2-nonenal (4-HPNE) and 4-oxo-2-nonenal (4-ONE). We synthesized these compounds, as well as the resolved enantiomers of 4-HNE, and compared their toxicities and apoptotic responses in the human colorectal cancer cell line RKO. All of these molecules execute similar death responses at comparable doses over almost identical time frames in RKO cells. The apoptotic response induced by 4-HPNE, 4-ONE, and 4-HNE enantiomers involves activation of caspases, proteolysis of downstream caspase targets, and nucleosomal DNA fragmentation. The results presented herein suggest that these molecules commonly activate certain signaling pathways that control cell death irrespective of their reactive properties.